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RECOVERY OF CHROMAN DERIVATIVES 
Field of the Invention 

The invention relates to a method of recovering a concentrate of chromans &om a mixture 
containing chromans. 

Background to the Invention 

The chromans are a commercially valuable group of chemicals that show biological 
activity as vitamin E and antioxidant properties. In this specification and the claims, the 
term "chromans" includes chroman and derivatives of chroman such as the hydroxy 
chromans tocopherol and tocotrienol (commonly referred to as the "tocols"), the alpha, 
beta gamma and delta forms corresponding to 3,2,1 and 0 methyl groups. They are often 
used as dietary supplements. Chromans are second tier free radical scavengers in animals 
and humans which work v^ath vitamin C and ubiquinone to minimize oxygen damage to 
cells. 

Chromans are present in many natural lipids. Chroman concentrates are prepared from the 
"distillate" created while deodorising the lipids. Lipids are deodorised using a distillation 
process designed to remove volatile products. The volatile products are principally free 
fatty acids, but also include aldehydes from oxidation and many other substances. The 
molten lipid is either purged with super heated steam injection or spread on a large surface 
in a flowing steam flux. The volatiles (includmg the chromans) and the steam are then 
condensed and the non-aqueous fraction recovered as the "distillate". 

Presently, the main source of vitamin E is RRR-a-tocopherol derived from soybean oil. 
The raw oil is stripped with steam to strip the lower molecular weight free fatty acid 
("FFA") from the oil which has a molecular weight three times that of the FFA. The 
chromans have a similar molecular weight to the FFA and therefore follow the FFA into 
the distillate. The distillate is then redistilled to give a higher concentration of chromans. 
Typically, the chromans must then be methylated to give vitamin E. 

There are two main problems with the known process. First, if there is a low concentration 
of chromans, the relative vapour pressure between the chromans and the FFA in the 
distillate is insufficient to enable satisfactory concentration. Second, during the distillation 
a high concentration of tocotrienols, phytol and famesene form and these compounds have 
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a low vitamin E activity. Further, the process based on a series of distillations is inefficient 
and uses a lot of energy and capital plant. 

As a result, investigations were made into developing a process to concentrate chromans 
which avoids the high temperature refining process. 

5 There is a well known art for concentrating hydrophobic molecules from high surface 
tension bulk liquids such as water by using firoth flotation. However, this art is not 
applicable to "distillates" which are mainly C,8-C22 FFA, because detergents suitable for 
aqueous systems do not stabilise a froth of FFA. The chromans present in the distillate do 
not significantly accumulate on the air/fatty acid interface as both molecules have similar 
10 surface properties in the FFA phase. 

Therefore, further investigations were made into the possible use of froth concentration to 
achieve a chroman concentrate. 

Description of the Invention 

It was found that the chromans can be concentrated by froth flotation if the chromans were 
15 activated by phosphorylation. The phosphorylated chromans are insoluble in the FFA and 
form a brittle froth that contains a higher concentration of chromans than the FFA phase. 

Accordingly, a process of recovering a concentrate of chromans from a distillate containing 
chromans is provided comprising the steps of: 

( 1 ) forming chroman phosphates in the distillate; 

20 (2) subjecting the distillate containing chroman phosphates to shearing forces, in the 
presence of a gas of flotation to form a firoth; and 

(3) recovering the firoth containing the concentrate of chroman phosphates. 

In one preferred form, the firoth could be further stabilised by additions of small quantities 
of silicone surfactant and water. Preferably, the silicone surfactant concentration is 
25 between 0.01 to 0.0001%. 

The froth could also be further stabilized by the addition of a sugar such as glucose. The 
sugar is added to complex with the chroman phosphates and would typically be present in a 
mole ratio to the chromans of 0:1 to 2:1. The froth can also be stabilized by forming a 
chroman phosphate salt with sodium or potassium. 



wo 00/43380 PCT/AUOO/00038 

3 

Any convenient method of phosphorylation can be used to form the chroman phosphates. 
Typically, the phosphorylation is performed by addition of excess of poly phosphoric acid 
(eg about 50% mole excess), with strong stirring to generate an emulsion in the molten 
fatty acid. The phosphorylation reaction may be further enhanced by the addition of a soap 
5 such as sodium oleate (eg three moles of soap relative to the poly phosphoric acid), then by 
allowing the reaction to proceed for 15 to 45 minutes (preferably about 30 minutes). The 
addition of a soap increases the solution concentration of the reagent. 

Preferably, the chromans are phosphorylated using P4O10 as per the method disclosed in 
Australian provisional patent application PQ0374 at a temperature at which the FFA is 
10 liquid. The contents of Australian provisional patent application PQ0374 are hereby 
incorporated by reference. The P40,o is used in equal mole ratio to chromans. Typically, 
the amoimt of chromans is 1% of distillate. 

Preferably, the temperature at which the process is carried out varies from the melting point 
of the "distillate" to about 200°C. 

15 The gas of flotation used in the process is preferably air, but other gases inert to the process 
may be used. For example carbon dioxide or nitrogen gas would be suitable as gases with 
limited solubility but yet capable of generating bubbles where there is a finite surface 
tension at the gas/liquid interface. 

Preferably, the shearing forces are applied using an aerator. The aerator must be capable of 
20 generating a stream of bubbles of no more than 3mm diameter. In this respect, the aerator 
will give shear sufficient to intimately mix the distillate with the chemical additives. 
Standard aerators used for froth flotation are not suitable for viscous material. 

Examples 

The invention will now be fiuther illustrated by the following non-limiting examples. 
25 Example 1 

A flotation vessel was formed as a cylinder of diameter 50 mm and height 300 mm with a 
lipped port 40 nun from the top as the froth exit. The vessel was filled to 30 mm below the 
port with molten distillate, then a high shear stirrer and gas line inserted to the bottom. 4 g 
of polyphosphoric acid were added slowly with stirring, then 8 g of sodium oleate soap, 
30 whilst maintaining the temperature at about 70°C. After 30 minutes stirring air was 
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introduced near the stirrer to generate a fine stream of bubbles. A froth formed which was 
stabilised to allow bubbles to pass over the lipped port by careful addition of silicone oil 
and three drops of water. The froth was recovered and analysed to find 0.67% tocopherol 
whilst 0. 1 6% tocopherol was found in the bulk phase. 

5 Example 2 

A flotation cell was configured as an octagonal vertical vessel with a tapered bottom and 
glass lined. 

The vessel was partially filled with palm oil fatty acid distillate (293 kg) and brought to 
75®C by using hot water in the jacket of the vessel. Once the distillate was at 75°C, the 
10 volume was corrected to be 50 mm below the top lip of the vessel. 

A pump was used to ptimp the molten distillate through the aerator device and back into 
the vessel to discharge 250 nmi below the liquid surface. 

P4O10 (870 g) was added over 3 minutes using the agitation of the circulating pump, and a 
conditioning period of 5 minutes was allowed for reaction. The air supply to the aerator 
15 was slowly increased and Silwet L-7622 (a silicone surfactant) (6g) and water (23 Og) 

added slowly to give a froth that was sufficiently stable to pass across the lip of the vessel 
into a launder. 

The initial concentration of alpha tocotrienol was 0.71%. The froth was collected to give 
9.8 kg of concentrate that contained 5.1% of alpha tocotrienol and 0.41% of alpha 
20 tocopherol. 

The word 'comprising' and forms of the word 'comprising' as used in this description does 
not limit the invention to exclude any variants or additions. 

Modifications and improvements to the invention will be readily apparent to those skilled 
in the art. Such modifications and improvements are intended to be within the scope of this 
25 invention. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1 . A process of recovering a concentrate of chromans from a distillate containing 
chromans comprising the steps of: 

(a) forming chroman phosphates in the distillate; 

(b) subjecting the distillate containing chroman phosphates to shearing forces, 
in the presence of a gas of flotation to form a froth; and 

(c) recovering the froth containing the concentrate of chroman phosphates. 

2. A process according to claim 1 wherein the froth is stabilized by addition of 
silicone surfactant and water. 

3. A process according to claim 2 wherein the silicon surfactant concentration is 
between 0.01-0.0001%. 

4. A process according to any one of the preceding claims wherein the froth is 
stabilised by addition of sugars. 

5. A process according to claim 4 wherein the sugar is glucose. 

6. A process according to claim 5 wherein the glucose to chroman mole ratio is up to 
2:1. 

7. A process according to any one of the preceding claims wherein the chromans are 
phosphorylated using polyphosphoric acid. 

8. A process according to any one of claims 1 to 6 wherein the chromans are 
phosphorylated using P40,o. 

9. A process according to any one of the preceding claims wherein the temperature at 
which the process occurs is in the range from the melting point of the distillate to 
200°C. 

10. A process according to claim 9 wherein the process occurs at a temperature in the 
range from 70°C to 1 OOX. 

11. A process according to any one of the proceeding claims wherein the gas of 
flotation is selected from air, carbon dioxide, nitrogen or other inert gases. 



wo 00/43380 PCT/AUOO/00038 

6 

12. A process according to claim 1 1 wherein the gas of flotation is air. 

13. A process according to any one of the preceding claims wherein the shearing forces 
are applied using an aerator. 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/AU 00/00038 



CLASSIFICATION OF SUBJECT MATTER 



Inl Cl^- C07D 3 1 1/72, C07F 9/655 

According to International Patent Classification (IPC) or to both naUonal classification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



ElecU-onic data base consulted during the international search (name of data base and, where practicable, search terms used) 
STN FILES CA, MEDLINE: KEYWORDS - Vitamin E or tocopheroL polyphosphoric acid or phosph: 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Xiandai Huagong, (1987), 17(7), Lei, Bingfu and Sun, Dengwen "Progress, in 
alpha-tocopherol preparation technology". & CHEMICAL ABSTRACTTS 
#129:1 13349. See whole abstract. 

Arq.BioI.Technol.(1994), 37(4). 1003-1011, Almeida. MEM et.al., "Evaluation of 
soybean oil deodorization distillate for Vitamin E recovery". & CHEMICAL 
ABSTRACTS #123:142172. See whole abstract. 

Biosci.Biotechnol.Biochem., 62(12), 2463-2466, 1998, Miyamoto, S. et.al., 
"Synthesis of a Novel Phosphate Ester of a Vitamin E Derivative and Its 
Antioxidative Activity", & MEDLINE Abstract #1999138223. See abstract and 
page 2463 colunm 1, line 12. 



M3 



1-13 



1-13 



X 



Further documents are listed in the 
continuation of Box C 



See patent family annex 



-A" 
"E" 
L" 

up.. 



Special categories of cited documents: 

document defining the general state of the art which is 
not considered to be of particular relevance 
earlier apphcation or patent but published on or after 
Ihe international filing dale 

document which may throw doubts on priority claim(s) 
or which is cited to establish the publication date of 
another citation or other special reason (as specified) 
document referring to an oral disclosure, use, 
exhibition or other means 

document published prior to the international filing 
date but later than the priority date claimed 



"T" later document published after the international filing date or 
priority date and not in conflict with the application bui cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot 
be considered novel or cannot be considered to involve an 
inventive step N^tien the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot 
be considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the an 
document member of the same patent family 



Date of the actual completion of the international search 
1 1 February 2000 



Name and mailing address of the ISA/AU 

AUSTRALIAN PATENT OFFICE 

PO BOX 200. WODEN ACT 2606, AUSTRALIA 

E-mail address: pct@ipaustralia.gov.au 

Facsimile No. (02)6285 3929 



Date of mailing of the international search report 

2 9 FEB 2000 



Authorized 



S.R. IDRUS 

Telephone No.: (02)6; 




Fonn PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/AU 00/00038 



C (Continuation). 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to 

claim No. 



A 

A 

A 
A 



EP, Al, 641790 (SCOTIA HOLDINGS PLC) 8 March 1995. See page 3 lineslO ei.seq. and 
claims. 

EP, A2, 171009 (HENKEL CORPORATION) 12 February 1986. See page 6 lines 3 et.seq. and 
claims. 

JP 53015381 (EISAI CO. LTD.) 13 Febniaiy 1978, & PATENT ABSTRACTS OF JAPAN 
#53015381. See whole abstiaa. 

EP, Al, 338429 (BASF AG) 25 October 1989. See claims. 

JP 10045783 (SHOWA DENKO KK) 17 February 1998, & PATENT ABSTRACTS OF 
JAPAN #10045783. See whole abstract. 



1-13 

1-13 

1-13 
1-13 

1-13 



Forai PCT/ISA/210 (continuation of Box C) (July 1998) 



INTERNATIONAL SEARCH REPORT 
Information on patent family members 



International application No. 
PCT/AU 00/00038 



This Annex lists the known "A" publication level patent family members relating to the patent documents cited 
in the above-mentioned international search report. The Australian Patent Office is in no way liable for these 
particulars which are merely given for the purpose of information. 



Patent Oociunent Cited in Search 
Report 






Patent Family Member 






EP 641790 


AIJ 




CA 


2131255 


uB 


9318271 




jp 


7179343 


NO 


943264 


N2 


264362 




us 


5635189 


ZA 


9406728 






EP 171009 


AT 


63745 


AU 


45670/85 


CA 


1238334 




DE 


3582904 


ES 


545841 


JP 


61053280 




US 


4550183 










EP 338429 


DE 


3813624 


JP 


1311081 


US 


4925960 



END OF ANNEX 



Form PCT/ISA/210 (citation family annex (2)XJuly 1998) 



